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8 I ^f A| 



[0 0 7 3] 
[ft4 3] 



* [0 0 7 4] 
[ffc4 4] 

10 (33; 



[0 0 7 5] 
[fk4 5] 



V POaH 2 



(3 4) 



[0 0 7 61 
[ft4 6] . 
C3 5) 




g h o I — Ny^ 



P0 3 Bna 



[0 0 7 7] 
38 [fc4 7]' 




H 0 



P0 3 Bn 2 



» 3 Bn 2 



(3 6) 




PQ3Bn 2 

O P0 3 Bn 2 



[0 0 7 8] 
lit 4 8] 
(3 7) 



★ [0 0 7 9] 
★ [fb4 9] 



v P0 3 Bn 2 



o 8 



(13) 



13F8-3 2 5 2 8 2 



23 

(3 8) 



24 




0 3 Bn 2 
P0 3 Bn2 



[0 0 8 0] 
[ft5 0] 

C3 9) 



o 

HO z C^ H 



[0 0 8 1 ] 

[ft 5 i] 
(4 0) 



O in ° 



* [0 0 8 2] 
Hk5 2] 
10 (41) 



O PO s Bn 2 



' POaBng 



A..^JyO 



HQ 2 C^ H 3 



[0 0 8 3] 
Ut5 3] 



O P0 3 Bn 2 



(4 2) 



[0 0 8 4] S&ISCO^-^^oV^r. Mett^fvK Et 

xtt, r^y^tv ^-h v 9 a, #y ? 



P0 3 Bna 
^PQaBna 



^^MRWflctt, TEffc^* (A) $Ltzte (B) 

<to (C) %BLf&£&Z~k{z£V&&-fZ>Z.k&X% 

So fc*3. <k^« (A) «U 5S (I) OA 2 *S*i»^T? 

40 [0 0 8 5] 
[ffc5 4l 



(14) 



8-3 2 5 2 8 2 



25 



26 



R20 

(C) 



(A) 



r.i 

n y or3 



R 5 0"M""OR 4 



(D 
R2Q 



(B) O 



o rsCii^or 4 

msm 4 r2o o 



,0H 



R^O^OR 4 
O 



(C) 



[0 0 8 6] _bfE<D5£t;i:Jo^T, R 1 „ X 1 , A 1 , A 
2 , L 1 , R 2 . R s , R 4 &£X$R S «\ ttrjebfc* 

(i) *H«<D3e«fc*r*-s. a s ti. &do^N*ct 
■r*r?yi»»*fc»±^^K»*i»«>s D -bias 

tt, N, N' -i^v'^n^^v'/u^/u#i^>r * N — 
/M7/l^i^ * h\ 1 - t: Kn^i^O-y h y T;/— A- 

^^^^ K/4-v f ^^/^r^/ t°u v^*m?z> 

sue® 



20 



SR<Wfrfi\ ffc^fe (C) rar^-A^re*?. ffrfr* 
(A) (B) ^^/u^^-wu-S^cD^t-i 1 ?^ 

^f/^Mt^o **©^ttflS<fr* (C) ttT^V 
(A) (B) O^atf^vvuS 

ft: (I) «c. TEffcS* (D) (E) SrElSS 

[0 0 8 7] 
[ft5 5l 



o (D) N 



R 2 0 

o 

o 



sD 

*OR 3 



(E) 



Rl> 



A' 



R z O 

R 5 O^M^OR 4 
O 



(I) 
O 

OR3 



[0 0 8 8] ±ie£>5£M:kS^T, R l . X 1 
2 . L 1 , R 2 , R s N R 4 *5J;^R 6 te, mafcbfcS; 

*(W©*«S<Z)IS?-^»*©*& % ft^fe (D) ttTA'a 
-/uft:*fett^^a|?>Kft:-X?a!>So L'VX&fflJ^IKT-as 
2*<Z>»£\ fb-&« (D) l*TSVft:-T?fc£o Ytt^o" 



40 [0 0 8 9] ^RW^I^^Tfcl'Bfflf^ft: (I) 

ftfcwtfk-rs^ife. *fctt«»ai5£ (r 1 tf'O' 

[0 0 9 0] 
[ft5 6] 



(15) 1$S?8-3 2 5 2 8 2 

27 28 

O R2Q 



R50^II^OR 4 

o 



(Rl=Hfel9k Xl=0) 



O R2Q 

Q II Ll J*0 
O R^II^OR 4 

o 




[0 0 9 1] R* , R' » R 4 tiitfR 5 *5tK^ * ^as-ftS, 

-CfcvMt-g-teW:, mllEWRJSifefcfi&SJSSL TIE [0 0 9 2] 

O-fc^t-LTR' , R s , R 4 SJitfR' «r*^(i-rs * Ut;5 7] 
Si©© 

O 



o rsc'ii^or 4 
o 



(l)Hal-SiMe 3 (Hal: CI, Br, I) V (r2.r5 = ^ Vi?;i/0DH^) 



0 P0 3 H 2 

[0 0 9 3] ^ t>{d*fc, t^X v^h- V V (D) 4#BHBg5 5-1 1 58 7 8f, 1^55-47 

A^fi % R 2 . R' , R' SOtR'A5*fT'fc5f7* 6 6 8f> P 5 7 - 1 6 9 4 7 8 f MSBStC^fet 

0#5^tm5 ( X' &-0-X\ a>o [0 09 4] 

r' /S5*^t's>s 4 ^-g-{'fi. *>/\'<$>mh-r h y utss] 

tl^X'&bthZ. tels, fls£* (A) , (B) *S«fctf * 



(16) 4#§|^8- 3 2 5 2 8 2 

29 30 

« > £ < Jt ORl5 "Sc^Si 

(l)KOH/EtOH / 
H /°\ CO,H SfiSHSTL 



[0095] lit 5 9 ] 



o o 

(l)KOH/EtOH . 
^ off 

^oh ^ 



[00 9 6] [fk60| 

o 



^x^-V*^? 211 vH^'Si (D) 



o 

V 



o 

[0097] jtfB5*;i::*;^-c, r 1 , x i , A 1 , a * i~^^xm.mirz, 0 *&m<Dm.**&>'mmmmL 
(i) iri^^©^«4:*-rs„ R ,5 *3 < tt^R , n4«as mnm-m^ itmft'&vib&v vm*mx 

[0 O 9 8] *«fl©^*^*y«flt©»ffl *50 JCffST?*****, rttbw^n^r— tf^M-^-rs^ 
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[0 0 9 9] $T7 > i/^Li>m J *~tZ>1&&lZ\L &#:<D 

M-f&Zkfrm^ZthX^^Z (FEBS Lett. 269, 189-19 
3(1990) ) 0 Sot, *»W©tf^*^^VB6«W**5 

(»HJ¥5 - 1 7 8 7 5 7^«#«l) o *389!tf)ffc^ 

^-^>mmmm wt^b, *^^^*h4-) . 

ftpg W/i"^ . TwMf— gift (^;*— /u 

^) , m<Dmm^&& ($T*7i/>B^ i;/wqy^ii 

(4#P1^6-2 3 9 8 3 5 9^«#HR) . «£oT. 

a^&^tm^a^fcSo ttKa#©»&tt % ^bs 

a*«©«jfttt, MflEffi. *S£*i jkr 

i/!?A^Sft6 0 m^Jirbx^, ^f/yyl-r^ 
^i^^A*3J:t^*/u^dS3ifejf tjtus, LTte. 

^/wT-zun— As&m^bti&o *»pa*a4»Jt>ii««> 



(17) Hi?8-32 52 82 
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v\ *»w<o^^*^*>iiR»»©a**tt. ii^fifc 
A(-*5v>r, jgtttsj-e— a o. o 175^1 0 om g . m 
na^-e-Bo. i7^MigT*fcs 0 hh*>As, a^a 

[0 10 0] 

[9OK01] 

14- [ (2S, 3 S) -3-i?7^—A'* 3 ?'A'$/l'S< 
10 ^^^^^7 V- 2 -^/^n/U] -l-fcXyv*— 

(2 9) 

[0101] (1-1) 1- (t--7h*i/$A'tf=- 

1 -^I/^^J^V (3. 42g, 30. O^y^e 
/^) ?rf h?t Kp7?V (1 5raL) (15m 
L) tflDa^*Kfc»*S^ *»Tfchy^^T^ 
V (3. 6 4g, 3 6. O^y^e/l-) 
Bfci*- t-^^vu (7. 85g, 3 6. 0^y^/U)£r 
20 2 0»fK«TLfea *»T^?1. 5B#WJ«#». 

^/u (4 5mL) Sr/m;ifco ¥f«JBSr#SiU 10%^ 
»e>tbfcefi,H**-n-^ (30mD 4tSd 

Atil"e3 0»m*L<8»"u ttitt. n-^aMJ-v 

(5. 2 4 g) o 
X H NMR (4 0 0MHz, CDC1 3 ) 6 
30 1 . 4 8 (9H, s) 

3. 3 — 3. 6 (8H, m) 
8. 0 8 (1 H, s) 
[0102] (1-2) [4- ( t 

/u) - i - t°^^^^./u] i/y^^^^yifh 
±IB ( i - i ) r^t/tft^ (l. 07 g , 5. o^y 

^-/U) 60Si7Kx h7t Kp77> (THF) (10m 

D s^^au *-*r-?-y/i^* y k (o. 

43mL, 5. O^y^/u) £r?®TU ^MT*4B#PfljR 
40 K^iB***- l o«Cfcft»u iy^^< 

y^/KDt h y ^ AfiOf h 7 t Kp 7 7 ViW [6 

o h y * a (o. 5o g , i2. 5^y^t 

tV) (DmfcTHF (8mL) Mfficflt^yyiv 5 
-O-v 5 /^ (4. 2 gt l6-;y^v) SriBTU iit* 

. 3&ffflMWi,xmM] %&m.&5 c c&m?Ltey<^o\z-ffi 

Tit - lotto. S^FPfl. ftl^IT*m» 
50 h y ^A-ctt»Ufc 0 «BET*«C9*«, 2S®^£*JSE 
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> D yJ '//f?*3 J±y n<7 ry 7 — ( n — -^^•y- >'/bh 

<t£r®}&mc (5 9 7mg) 0 

! H NMR (400MHz, CDCh) 6 

1 . 4 3 (9 H, s) 

2. 9 5 (4 H, m) 

3. 2 9 (4H, m) 

3. 43 (1H, t, J=25Hz) 

5. 0 — 5. 1 (8H, m) 

7 . 2 — 7. 4 (20Hz, m) 

[0103] (1-3) (1 -f^v^A-) t^U^s 
JLIE ( 1 - 2 ) X^ntiit^ (2. 1 6 g , 3. 005: 

y^e/u) <z>3i— t^/w (OmL) SSiSiiSM p - h/i^v^ 
/utfvtt- i*WBMi. I4g, 6. O^y^e/u) & 

Lfc. 3 em, SrWtttJMiu 

Zsis/U# [ ( 1 -tf^^v^/U) ^^UZ/^^fc^fr^ 
g£ h y ^Vi^A- p-h/i/xy^/i/^ygg] 

(6 6 : 3 4) t bTWfc (fife»*. 1 . 60, I 
Mfe&faO&m : 1. llg, ^y^^i//^^ 
* ; 0. 4 8 g) o 

fab ms (m/z, taataue) 

6 2 1 ( [M+H] * . flHfc£« GHBttX) , 2 

2) 

5 3 i ( [m+h] + . *r/ttts<zsi?A'fti (mm 

» , 7) 

3 5 9 ( [M-PO, Bn 2 ] + , fllBf^tt Gtttttt 

» , 9 4) 

2 6 9 ( [M-PO, Bn 2 ] + , ^yft^y^* (iB 
ffttS) , 3 2) 

[0104] (1-4) (2S, 3 S) - 3-^:7^:=. 
^Ao&/W*^>f V — 2 -TJA^V^n^ 
A^-g-fifc 

ffi*#HSCT. (2S, 3S) -3-^h^r^/^^ 
;^'>7>-2-^yS>!;!l^ (5 6 6mg, 
2. 0^y^/U) ^i&jgp^— (7mL) 
^ tJc^T Wy/^P!J K (0. 19mL, 2. 
2^y^e/P) oRSfczt— tvU (2mL) SI^ITL, 
7t 0 Sfit? 1 B#BB*»«, *»T7^i^7x^? 
V (0. 6 9mL, 4. 0 5 y ^-A-) <£>$fcj$cn — yvU 

(2mD »««ri«Tu s&fcsat?ii»n«»L- 
iasfR*:^^ fi¥pftia*t?a£}*L, m 

fr^tffcjfcUfc. MKfrttEEB^flK atttSr+ffify # 

= 4/1) -CflMBU fifeitefttt»*i: UTWHfb^ft 

(2 2 2mg) 0 
'H NMR (4 0 0MHz, CDC1,) 6 



(18) ftS¥8-32 52 8 2 













o ^ 




, T *f T T „ \ 

t, j — #1*1:6/ 


3 . 


5 1 


f i h 


H T = 9 H 9- ^ 

U , J £* 11 £ 7 


Q 

o . 




/ 1 XT 


d , J — £. r\ z.) 


4. 


2 — 


4. 3 


(2H, m) 


6. 


2 2 


(1H, 


d, J =8H z) 


6. 


6 7 


(1 H, 


d, J =8H z) 


7. 


1 — 


7. 4 


( 1 OH, m) 



[0105] (1-5) (2S, 3 S) 
10 fig 

_b!E (1-4) TWc (2S, 3S) - 3-^:7^^^ 
^fyl/^yU^yl/t-Vv'jV- 2 - ;*/ A-# A- 

(5. 50 g , 16. 95: y ^-ao j — a- (3 o 

OmL) (C««p*^ 7k#T0. 5N*^fb7Jy^A/ 
(4 0. 4mL, 2 0. 2 * y £: 

(3 0 OmL) &J)[\7Lti(Dh. i-r/KlOOmLX 

2) T^^L7t 0 *«K2Ni6IS*iflJ;tTpH 1-2 £ 
U S»^f/Kl0 0mLX3) t?ttW bfc 0 

»fe (4. 7 6 g) 0 

'H NMR (400MHz, CDs OD) 5 
3. 57 (1H, d, J = 2Hz) 
3. 7 1 (1 H, d, J = 2Hz) 

6. 2 3 (1 H, s) 

7. 2 — 7. 4 (10 H, m) 

[0106] (1-6) [4-[(2S, 3 S) -3- 

30 ^/V] - 1 -fc>i yV—fls] t^U^VXTfr^&l/fflt-T- 

_hffi (1-5) t?#fc (2S, 3S) -3-v?^^^/l^ 
^ yut^^7 2 - (2 9 

8mg, 1. OO^W) tN-t Kn#i/3/^» 

-r^K (ii6mg, i. ony *-ao co^{b^ ^ u 

V (8mL) 7kftT(-N, N'-v?->^cz^. 

^>W^U* (2 12mg, 1. 03;U^ 

/u) ^rinx., 5X:-v»»i,t£o iB#m«. Jbis (1- 

3) T*#/c (1 - tf^^v^^/U) ^^l^^tf^^^^V 
40 ifh7^^^ p - h/^>^/^>eitl&t ( 1 - 

p - v/^^^^7t^mM<om^m (7 6 2m g , 

<Dik&%d&m :5 2 3mg, 0. 6 6;U -=e/K ^#<^> 
ffc^i: 2 3 9mg, 0. 3 4^^) Sl/N- 

^ ^-/u^e/usEh yy (ii3mg, i. my t/i-) % 

7kS:*D^, (DC-Urea) «r**JLfc. 
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2 w Yf77 (^pd ^ y — yu= 2 5 

/l) TSSL, efe©*^LTiJif^ft^ (3 
9 8mg) 0 

*H NMR (4 00MHz, CDC1.) 6 

2. 9 — 3. 0 (4H, m) 

3. 2 — 3. 5 (4H, m) 

3. 3 6 (1H, t, J = 2 5Hz) 
3. 5 5 (1H, d, J = 2Hz) 

3. 6 5 (1 H, d, J = 2 H z ) 

4. 9 — 5. 1 (8H, m) 

6. 24 (1H, d, J=8Hz) 

6. 8 3 (1 H, d, J = 8H z) 

7. 2 — 7. 4 (3 OH, m) 
FAB MS (M/z, ffl2t3&S) 
9 0 0 ( [M + H] + , 9) ) 

6 3 8 ( [M-PO, B n a ] + , 2 9) 
[0107] ^2fe#| 2 

[4- [ (2S, 3S) -3-i?7^^/U*^/\s$/U/< 
frtti/yls- 2 -^/u^n/u] - 1 - fcf^i^ 

ffc&*« (1) O^thJ 

Hffiffil ( 1 - 6 ) TWcffc-^ ( 2 0 0 m g , 0 . 
2 2 2 ^^) <Dmm^/^ (4mL) SJRfc* (4 
mL) WlO^o/^v^DVRi (3 0mg) fcftl 
x., SMl«13ET?ll*ra»***aS*nL*:o SfefcSSfc 
TK^^-hy^A (3 7. 3mg, 0. 444 ^!)^) 

Sftft*ilt#fc (130mg) o 

*H NMR (4 0 0MHz, D 2 O) 6 

3. 39 (1H, t, J = 1 8H z) 

3. 6 — 3. 8 (4H, m) 

3. 82 (1H, d, J=2Hz) 

3. 8 — 4. 0 (4H, m) 

4. 15 (1H, d , J = 2 H z ) 

6. 19 (1H, s) 

7. 3 — 7. 5 (1 OH, m) 
FAB MS (m/z, ffifctMft) 
6 0 6 ( [M + Na] + , 9) 

5 8 4 ( [M + H] + , 7) 

IR (KB r) cm-':3 4 0 8, 3304, 306 
2, 3 0 3 0, 1 6 5 5, 1 54 3, 1 4 9 5, 1 4 5 
2, 1 2 4 6, 1 1 5 5, 1 0 9 2, 9 0 1, 7 0 0, 
5 4 0,4 6 3 

[0108] mmm 3 

[4- [N- [ (2S, 3S) -3-^7x=/l/^f/l/ 



(19) «F§Hsp8-3 2 5 2 8 2 
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<t&®>m (3 4) 
(3-1) 1 -^yl^^/U-4-tf^y K> ^n^l/V^r 

M7kmm(5 1. OmL, 0. 5 4^^) C9 8% 
=¥» (21. 5m L, 0. 575: y ^/U) $r*D^L. 5 0 

-6 o'cx^&ffflMi&irtio *«*Tt- 

i/y^^-/u (3 6. Og, 0. 

10 (2 5 OmL) $r^nx.T b»ife<»» U *#Tte:4N 
Tk^fk^- h y * **«»«:«T LTpH5-6I^U A 

au »M«***^-c«fii«ii*yi>^*»K (so 

mLX2) XtMSjRiftjt*; (8 OmL) -C«c}£U MtK 

«ftibT«BflS^464r#*: (3 3. 8 g) 0 

'H NMR (400MHz, CDC1,) 6 

1 . 6 — 1 . 7 (4H, m) 

3. 4 5 (2 H, m) 

20 3 . 6 2 ( 2 H, m) 

3. 9 9 (4H, s) 

8. 0 3 (1 H, s) 

[0109] %mm 3 

(3-2) (1, 4-v^^^rf--8-r*y i ^tfc3 [4. 
5] — 8-^/W) l/V^^^^Virh7 

_blE (3-1) X~mtz.i\:&m (2. 8 1 g, 16. 4 S 

y^e/u) ©M*THF (16mL) 5 10 

•CKftfllU tf"3MJ-y y K (1. 4 1mL, 1 

30 6. 4 ^ y ^e/u) taru Hiase-t? 1 «#bk £ *>i£^ 
ffi-c4i*wi«i^Lfco gjsii^^sa-ioti^g 

U My h y tyJ*i&<D'r hy fc Kp 

(2 5mL) HiflBffi [IJJyS^y^ (1 

3. 8g, 5 2. 5^ y^/U) i:6 0%7k^fb^hy $ 
A (1. 64g, 4l^y a»e>BMH] SrrtMds 5 

■fcSrjB*.^,); 5i:ITU: 0 -5- — lOttO. 5 

40 AfckTi5fc#L. *H*«EK^-hyi?A-eK«IUfco ®ff 

*mhu efe<efttt»*ii.r«WMb-&»«r»fc (2. 

4 8 g) 0 

'H NMR (4 00MHz, CDCh ) 6 
1 . 6 3 (4 H, m) 
3.11 (4 H, m) 
3. 53 (1H, t, J = 2 5 H z) 
3. 9 1 (4H, s) 
50 5. 0—5. 1 (8 H, m) 



(20) 



8-325282 
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7 . 2 — 7 . 4 (2 OH, m) 

[0110] (3-3) (4-;*-*yfcV<y vV) **f> 

±IB (3-2) T^fcft^ (2. 04g, 3. 01^ 
V^/U) COT-fehV (3 0mL) IgfKMfc* ]) i?> bisA* 

( 2 2 6 m g , 0. 90U ^EvP) S^* ( 3 m 
L) «riD*.4 8«FW/nUI!«*Lfc. «£ET»MES*«, 

(2. 04 g) 0 
! H NMR (4 00MHz, CDCU) 6 

2. 2 3 (4 H, m) 

3. 2 2 (4H, m) 

3. 53 (1H, t, J = 2 5 H z) 
5. 0 — 5. 1 (8H, m) 
7. 2 — 7. 4(20 H, m) 

[0111] (3-4) (4-t Kn^v^y^y) 

±m (3-3) T^JtA^* (2. 04g) <n^?s — 
/V (lOmL) mm\^ *»T**ft*»?*^ b V vj* 
(114mg, 3. 0 1 5 V */^) SriUx., tK?^TT*2 
0#m*#L,fc D WETSHISL, RfiMfcfcRB*^ 

#fc (1. 4 1 g) . 

! H NMR (4 0 0MHz, CDC1 8 ) 6 
1 . 4 — 1 . 5 (2H, m) 
1. 7 — 1. 8 (2H, m) 

1 . 6 ( 1 H, b r ) 

2. 9 — 3. 0 (2H, m) 

3. 1 — 3. 2 (2H, m) 

3. 48 (1H, t, J = 25Hz) 

3. 5 9 (1 H, m) 

5. 0 — 5. 1 (8H, m) 

7. 2 — 7. 3 (2 OH, m) 

[0112] (3-5) N— [ (2 S, 3S) -3-v* 

mmmico a -5) (2s, 3s) -z-v-? 

(5 9 5mg, 2. 00^!1W) iN-tKP^>3 
^»^5K(2 4gmg, 2. 2 1 s y ^t/U) ©tttfb 
(1 2mL) filflffi(c: % tW^TM DCC (4 5 5 
mg, 2. 2Hyw) SriD*.. S^TWt^o 3 

ow#s ?v i/is^/^*"r/i'mm& 007m 

g, 2. 20^y^eyu) S^N-^f;^/wtyy (2 
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2 4 m g , 2. 2 i ; !i £:>jux^ ipjimisE'Tr 1 5# 

se>iiaiat?3«FBaifLfe e rjs«-&«i«:«je» 

ea) «:«#JLfc 0 U 10%^x 

®M4 I fiE^y^^7A^Pvh^77>f" (^n 

ibTWfk^tfffc (6 5 8mg) o 
10 l H NMR (4 0 0MHz, CDCh) 6 
1. 2 8 (3H, t, J =7Hz) 
3. 5 7 (1 H, d, J=2Hz) 
3.6 3 (1H, d, J=2Hz) 

3. 9 8 (1H, dd, J = l 8, 5Hz) 

4. 04 (1H, dd, J = 18, 5Hz) 
4. 2 1 (1 H, q, J =7H z) 

6. 2 2 (1 H, d, J = 8Hz) 
6. 54 (1H, br. t, J = 5Hz) 
6. 70 (1H, br. d, J = 8Hz) 
20 7. 1—7. 4 (1 OH, m) 

[0113] (3-6) N- [ (2S, 3S) -3--J 
7 x-^^ f *>7 ^- 2 

_h|E ( 3 - 5 ) X'&tifc&Vo (648mg, 1. 6 9-; 

y st/ o . 5 NTkmit* y * * y — a«« 

(4. lmL, 2. 0 5 ^ ]} -=t/U) *rfl|U\ Uttfll <£> 

(1-5) tra««c:KliSat^*aai-Sri:^J:<9«]Hffc: 
^ftSrSfift^iLtftfc (5 8 6mg) 0 
l H NMR (4 0 OMH z, CDC Is — CDs O 
30 D) 6 

3. 22 (1H, d, J=2Hz) 
3. 6 6 (1 H, d, J =2Hz) 

3. 92 (1H, d, J = 18Hz) 

4. 04 (1H, d, J = 1 8H z) 

6. 2 3 ( 1 H, s) 

7. 2 — 7. 4 (10 H, m) 

[0114] (3-7) [4- [N- [ (2 S, 3S) 
- 3 --Jy ^.^/i-^ =9-;\sj3 /w^^/ut^y?^- 2 - 

_b!E ( 3 - 6 ) T?#fcf (177mg, 0. 5 0; 

y*/w) (DMykmit^^^^ (lOmL) 

(3-4) x&ti (4 -fc K^^v-t^y vV) y^-u 

y^^^ySfh?^^ (3 18mg, 0. 5 

o^y^e/u) . 4-v?^^-/ur^y try >?v (i2m 

g, O. Uy^) WDCC (14 4mg, 0. 5 5 

^y^/u) fcin^/sa-?— ft«#Lfc 0 ^*«(Dc-ur 

ea) «r«»JU jS»10%^xyS*«, 
50 ttfcbfc. WET*««*«. ^e^$:^i£->y^y/U 
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= 1/10) t*ist, ^^mm^ti^xmmit 

(2 6 7mg) 0 
'H NMR (4 00MHz, CDC1,) 6 
1 . 5— 1 . 8 (4H, m) 

2. 8 — 3. 0 (2H, m) 

3. 0 — 3. 2 (2H, m) 

3.4 0 (1H, t, J=2 5Hz) 

3. 63 (1H, d, J = 2 Hz) 

3. 70 (1H, d, J=2Hz) 

3. 88 (1H, dd, J = 18, 5Hz) 

4. 04 (1H, dd, J = 18, 5Hz) 
4. 7 9 (1 H, m) 

4. 9 — 5. 1 (8H, m) 

6. 25 (1H, d, J =8H z) 

6. 53 (1H, br. t, J = 5Hz) 

7. 0 0 (1 H, d, J = 8 H z ) 
7. 1—7. 4 (3 OH, m) 
FAB MS (m/z, ffi*tS»K) 
9 7 2 ( [M + H] + , 5) 

6 3 8 ( [M-PO, B n*] + ,3 5) 
[0 115] Htt094 

[4- [N- [ (2S, 3S) - 3 -v 5 ^ /Upi^/U 

(2) (^^hyfirAia 
Hifc09 3 <o ( 3 - 7 ) ■ewfcffc'&w ( 1 5 2 m g , o . 

1 5 e s v *mmm2 tmrn^mmfommuRx* 

t LT#7c (lOlmg), 

'H NMR (4 00MHz, D 2 O) 6 

2. 0 — 2. 3 (4H, m) 

3. 36 (1H, t, J = 1 7 z) 
3. 6 — 3. 8 (2H, m) 

3. 80 (1H, d, J = 2Hz) 
3.8 5(1 H, d, J =2Hz) 

3. 8 — 4. 0 (2H, m) 

4. 15 (2 H, s) 

5. 13 (1 H, m) 

6. 1 7 (1 H, s) 

7. 3 — 7. 5 (10 H, m) 
FAB MS (m/z, 

6 0 6 ( [M + Na] + , 5) 
5 8 4 ( [M + H] + , 6) 

IR (KBr) c m" 1 : 3 4 0 8 , 3032, 174 
5, 1 6 7 0, 1 5 4 1, 1 5 3 5, 1 2 0 3, 111 
5, 103 6, 895, 70 0, 544 

[0116] mmm 5 

[4- [ (2S, 3S) - 3 -ity^=-As^f/U^j/W< 



(21) #i?8-3 2 5 2 8 2 
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-=t--i* fi/zr^ y > — 2 — ?j /M* ^/U] y 

(3 5) 

HJ£09l<O (1-5) X*mc (2S, 3S) -3-v?7 
=.~/u??-/ujj/Us<*4 Aszt^is^ls— 2 — ^yUatfV'ft 

(llOmg, 0. 3 7 0^y^;U) , 
is Y?^ VisS) *r\sls]fX7fcX&>gtTh7'<>zsA' 

(2 3 5mg, 0. 3 7 0 *!)*/U) . 4-is^^/UT 
%J\fVisls (9mg, 0. 0 7 ^ y ^/U) DCC 

10 (85m gl 0. 4 1 * y ^-ao MM0$3V> 
(3-7) ir^^s/S&^S-r-sr t(-<t 9 Sfer 

^e/u^ r ^^ LT«tJBffrfrtt*:#fc (2 6 2mg) 0 
! H NMR (400MHz, CDC 1 3 ) 6 

1. 5 — 1. 8 (4H, m) 

2. 8 — 3. 0 (2H, m) 

3. 1 — 3. 2 (2H, m) 

3. 38 (1H, t, J=25Hz) 

3. 50 (1H, d, J = 2 H z) 

3. 86 (1H, d, J=2Hz) 
20 4. 7 8 (1 H, m) 

4. 9 — 5. 1 (8H, m) 

6. 2 5 (1 H, d, J =8H z) 

7. 00 (1H, d, J = 8 H z) 
7. 1 — 7. 4 (3 OH, m) . 
FAB MS (m/z, ffi*t3SS) 
9 1 5 ( [M + H] + , 6) 

6 5 3 ( [M-PO, B n, ] + , 3 0) 

[0117] nmm 6 

[4- [ (2S, 3 S) - 3 -isy ^^/U^^vl^/W* 
30 ^/l/^i/7y-2-^/^^] ttistfsOJi? 

lk&&m (3) (^^tby^Ajfi 

Hlfc^J 5 -C»jfc{fr^4fe (252mg, O. 2 7 5 ^^ 
As) <rmm=-*f-jv (4mL) (4mL) RTfil 

o%s<yis^j^/mm (4 0m g ) stsdxl, ^MlSCJE 

•^-hy^A (46. 2mg, 0. 5 50 ^^) SlO 5 
tK (2mL) ^D^Tl 5#BB«#U *fflES:**U 
fc. *Ji«r$»tU »3mL*-CWEEJ(»BU ^9 J — 
40 /U »10mL) Sr*II;tfco *rfflW4r*BlU ^9 J — 

Ltffc (1 3 2mg) e 
'H NMR (400MHz, D 2 O) 6 

2. 0 — 2. 3 (4H, m) 

3. 40 (1H, t, J = 1 7H z) 
3. 6 — 3. 8 (2 H, m) 

3. 89 (1H, d, J = 2Hz) 
3.9 3 (1H, d, J = 2 H z ) 
3. 8 — 4. 0 (2H, m) 
50 5. 1 9 (1 H, m) 
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6. 17 (1 H, s) 

7. 3 — 7. 5 (10 H, m) 
FAB MS (m/z, 

6 2 1 ( [M + Na] * , 5) 
5 9 9 ( [M + H] * , 1 0) 

IR(KBr) c m* 1 : 3 4 0 8 , 3032, 174 

3, 1 6 7 2, 1 5 3 3, 1 4 9 7, 1 4 5 4, 1 2 8 

4, 1 2 00, 1 0 9 5, 1 0 3 0, 9 8 5, 8 9 7, 

7 0 0, 5 4 0 

[0118] mmm i 

[4- [N- [ (2S, 3S) - 3 

- i - if /u] uy^*^/JxyKfh7^ 

it&mm (3 6) 

MM&13<D (3-6) X*mtiik<&m (17 7mg, 0. 
50? y ^/is) , N-b KP^i/n^^i^f ? K (63 
mg, 0 . 55;U ^/U) . DCC (1 14mg, 0. 5 

5 ? y ^/W N gBftfclltf) (1-3) t?»fc (l-fcV< 

-h/i/xy^/i/^ygl^: ( 1 - tf^^^/^/u) 

Z/\f*&X7fr^§£ h y p - \>/V=^i/^;\sjfrs 

Wt&fOm&lto ( 3 8 2 m g , fti#CD4k<£%d ; 2 6 2 m 
g, 0. 3 3 ? y ^e/K '&%<Dit&m ; 1 2 Omg, 
0 . 1 7 ? y ^e/U) &U*N - ^ fvU-^/U* y V (56m 

g, o. 5 5?y^) &fflv\ ^mmi<D (1-6) 

^iLTiift^lfct#fc (2 3 9mg) 0 
'H NMR (400MHz, CDC1,) 6 

2. 9 2 (4H, m) 

3. 12 (2H, m) 

3. 34 (1H, t, J = 25Hz) 

3. 4 0 (2 H, m) 

3. 55 (1H, d, J = 2 H z) 

3. 65 (1H, d, J = 2H z) 

3. 90 (1H, dd, J = 1 7, 4Hz) 

3. 92 (1H, dd, J = 17, 4Hz) 

4. 9 — 5. 1 (8H, m) 

6. 23 (1H, d, J = 8Hz) 

6. 71 (1H, d, J = 8H z) 

7. 03 (1H, br. t, J = 4 H z) 
7. 1—7. 4 (30, m) 

FAB MS (m/z, fttt&BD 
9 5 7 ( [M + H] + , 2) 

6 3 8 ( [M-P0 3 B n 2 ] + , 9) 

[0119] mi&&i 8 

[4- [N — [ (2S, 3S) -3~t>^^^/U^^/U 
9 A 
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itiiww] (4) coix-r h y ^ixS 

nmm 7 T~mc<k&%> (2 2 9 mg , o. 2 4 0 ^ y ^ 

fk-r-5r^(c:J;»?^H{t;^^e#.*&*^bT^/c (1 
3 Omg) 0 

*H NMR (400MHz, D, O) 6 
3. 39 (1H, t, J = 18Hz) 

3. 6 — 4. 0 (8H, m) 
3.8 0(1 H, d, J = 2Hz) 

10 3. 85 (1 H, d, J = 2 H z) 

4. 2 6 (2H, s) 

6. 17 (1 H, s) 

7. 3 — 7. 5 (10 H, m) 
FAB MS (m/z, tSM^g) 
6 6 3 ([M+Na]*, 3) 

6 4 1 ([M+H] + , 7). 

IR (KBr) cm" 1 : 3 3 9 0, 3062, 166 
4, 1 5 3 5, 1 4 9 5, 1 4 5 2, 1 2 4 0, 1 1 7 
4, 1 0 9 3, 1 0 6 1, 8 9 5, 7 0 0, 5 4 4 
20 [0 12 0] Htt099 

[4- [N— [ (2S, 3S) 

>~ 2 — %/Ui&~A''] — L-O^vvl/) -1 

(3 7) 

[N — [ (2S, 3S) - 3-^ ^^V#/^;^^A';^-= 3 e- 
v'7 V- 2 -L-n-fv/V (15 1m 
g , 0 . 5 5 ? y ^e/U-) , HOSu (63mg, 0. 55? 
y ^e/U) , DCC (114mg, O. 55^y ^E-/U) , H 
30 S§#Jl<£> (1-3) (1 -fc^^v^/U) 

V^;&<t {l-lf^is^/V) ^^Ul^\f^^^^>m 
hV^-^-J^ p- h/U3L^^/u^^B8*ft^>*'&«> (3 

8 2 m g , ;262mg, 0. 33^ 

y '&&<D<k<&yo^m ; i20m g , o. 1 7 ^ y 

^■/^) &t*N — ^^/l^/Uafcy > (56mg, 0. 5 5 

^y^e/p) £jbv\ nit«io (i-6) tmmiz&i& 

^m^%tz. (1 5 2mg) 0 
40 *H NMR (400MHz, CDC1 S ) 6 
0.8 8 (3H, d, J = 6 H z ) 

0. 95 (3H, d, J = 7Hz) 

1. 2 — 1. 6 (3H, m) 
1.3 1 (3H, t, J = 7Hz) 

2. 8 — 3. 0 (4H, m) 

3. 2 — 3. 3 (2H, m) 
3. 3 — 3. 5 (2H, m) 

3. 3 8 (1 H, t, J = 2 5Hz) 
3. 46 (1H, d, J=2Hz) 
50 3. 64 (1 H, d, J = 2 H z) 
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4. 2 — 4. 3 (2H, m) 

4. 8 6 (1H, m) 

5. 0 — 5. 1 (8H, m) 
7. 2 — 7. 4 (20 H, m) 

[0121] 1 0 

[4- [N— [ (2S, 3S) - 3 h^rv^/M^ 
V- 2 — l — o^fi^yu] -1 

it^m (12) <Z>v^hy 

^i&W 9 T?#fcft;'&tt (142mg, 0. 162;^ 

flSUT««ft*»«rafe»*4:UT#fc (7 5mg) 0 

'H NMR (4 00MHz, D 2 O) 6 

0. 94 (3H, d, J = 6Hz) 

0. 9 5 (3H, d, J = 6Hz) 

1 . 5 3 (1H, m) 

1 . 6 7 (2 H, m) 

3. 41 (1H, t, J = 1 8H z) 

3. 6 — 4. 0 (8H, m) 

3.7 6 (1H, d, J = 2Hz) 

3. 82 (1H, d, J = 2Hz) 

4. 3 1 (2 H, q, J = 7 H z) 

4. 9 1 (1 H, dd, J = 1 0, 4H z) 
FAB MS (m/z f ffl*t9»*) 

5 8 2 ( [M+Na] * , 1 2) 
5 6 0 ( [M+H] + , 1 8) 

IR(KBr) cm-:3 3 9 8, 3390, 296 
0, 2 8 7 2, 1 7 4 5, 1 64 5, 1 5 4 1, 1 5 3 

5, 1 4 7 1, 1 4 4 8, 1 3 7 1, 1 3 0 8, 1 2 7 
7, 1 2 0 5, 1 09 5, 1 02 0, 9 5 8, 8 9 9, 
5 4 2 

[0122] mifcm 1 1 

[4- [N— [ (2S, 3S) -3-*^mv' 
7 y~ 2 -L — ta*f vVlO - 1 - fcV<7 

it&mm (3D 

%V&m 9 X~ntc<k&%0 ( 1 8 7 m g , 0. 213^* 
jv) to. 5N*BMk* y (o. 
4 7mL, 0. 2 3 5 ^W) «:JBV\ HJfeM 1 <0 

( i - 5 ) i w«^RiSftr/»a tt, «Rafb^to«r« 

M^^tT#fc (1 1 7mg) 0 

'H NMR (4 0 0MHz, CDCh) 6 

0. 9 1 (3H, d, J=6Hz) 

0. 9 3 (3H, d, J = 6 H z ) 
1 . 3 7 (1 H, m) 

1. 5 — 1. 7 (2H, m) 

2. 8 — 3. 1 (4H, m) 

3. 2 — 3. 3 (2H, m) 

3. 34 (1H, t, J = 2 5H z) 
3. 5 — 3. 6 (2H, m) 
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3. 56 (i H, d, J — 2 H z ) 

3. 6 5 (1 H, d, J = 2H z) 

4. 9 — 5. 1 (9H, m) 

7. 2 — 7. 4 (20 H) 

8. 13 (1 H, d, J =9H z) 

[0123] nmm 1 2 

[4- [N- [ (2S, 3 S) -3-#/U#*v-;*-3rv' 

7 V- 2 -y^/l^n/l/) - L - ^ ^ - 1 - tf-<7 

v^/iO ^fuy^^^yKh y hy #a 

10 itsmm (15) h y h y ^-ms; 

mmm 1 1 twc^^ ( 1 7 2 m g , 0. 2 0 3 ^ y 

*SI1!6« 6 £ R«lc:SStt**jRiDaw^ h y £^ 
iftft UT«»ft^*«:afe»*t Ltffc (10 8m 

g) o 

■H NMR (4 00MHz, D 2 O) 6 
0. 94 (3H, d, J = 6 H z) 

0. 9 5 (3H, d, J = 6Hz) 
1 . 5 2 (1H, m) 

1. 6 — 1. 8 (2H, m) 

20 3 . 41 (1 H, t, J = 18Hz) 
3. 4 5 (1 H, d, J = 2 H z ) 
3.5 9 (1H, d, J = 2Hz) 

3. 6 — 6. 0 (8H, m) 

4. 9 0 (1H, dd, J = 10, 4Hz). 
FAB MS (m/z, ffiS*»fl[) 

5 7 6 ( [M+Na] * , 6) 

5 5 4 ( [M + H] * , 6) 

IR (KB r) cm" 1 : 3 4 2 1, 2 960, 287 
1, 1 6 3 2, 1 5 5 4, 1 4 4 4, 1 3 8 7, 1 2 4 
30 2, 1155, 1095, 958, 899, 544, 4 

6 3 

[0124] mmm i 3 

[4- [N- [ (2S, 3S) - 3 h^v-;*//M^ 
o^v'/i/] - 1 - fcX^ i/n/u] ^fi/y^^^^y 
Yfc-&*« (3 8) 

N- [ (2S, 3S) - 3 h^v-^/^^U^v- 
7^— 2 — -L-P-f v'/l— L-a^v/y 

40 (387mg, 1. 00^!i ^e/U) N HOSu (116m 
g , 1 . 0 * y *r/U) x DCC (207mg, 1. 0 ^ V 

^■/^) , satmo (i~3) -e#fc (i-tr^9i>= 
/u) ^^i/v-tr^^^/^^^^ h?^^ p-h/u 
3i^^/u^>-BSifti: ( 1 -\f^<7i^-^) *^uz/\f* 

(7 6 7mg N Stf^ffr&ftl'g'* ; 5 4 7 m g , 

o . 6 9 ^ y ^e/K '&#<oik&m&m ; 2 2 0 m g , 

0. 3 1 ^;p^) RffN-^fWWjy (1 1 3 
mg, 1. 1 1 ^ y^e/W) Srfl|l\ Hffi0iJl<D (1- 
50 6) tP^^RlE&^aa-rSiiir^J:"}. 



■tftfet LT«lHfl:^ft&-»fc (5 5 6m S ) » 





NMR (4 00MHz, CDCU) 6 


0 . 


8 8 


(3H, 


d, J = 6 H z) 


0 . 


9 2 
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d, J = 6 H z) 
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9 5 


(3 H, 


d , J = 6 H z) 
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X . 


3 1 
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1 . 6 
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o 
^ • 


9 ~ 


3 . 1 
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3 . 5 


(4H, m) 
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3 8 


( 1 H, 
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4 5 


(1H, 


d , J = 2Hz) 


q 


\J o 


M H 
V i n , 




4 . 


2 — 


4. 3 


(2H, m) 


4. 


4 5 


(1 H, 


m) 


4. 


8 3 


(1 H, 


m) 


5. 


0 — 


5. 1 


(8H, m) 


6. 


5 4 


(1 H, 


d , J = 8 H z ) 


6. 


6 2 


(1 H, 


d, J = 9Hz) 


7. 


2 — 


7. 4 


(2 OH, m) 



FAB MS (m/z, *B#t3&g) 

9 8 9 ( [M+H] * , 4) 

7 2 7 ( [M— POj B n 2 ] * , 37) 

[0125] nmm 1 4 

[4- [N — [ (2S, 3 S) 
/^^7V- 2 — ^Patf^/P] — L — »>f is/v— L — 
n-fv'/K] - 1 - t^^v^/W] ^^l/V-tf^^^^V- 

atit-r h y 9 a 

ffc^WW (16) <B^J*y *<Mft 

1 3 (289mg, 0. 2 9 2 >y 

«ft:LT^Sft:^fe^efe«&*i: LT»fc (1 9 6m 

g) o 

f H NMR (4 0 0MHz, D 2 O) 5 

0. 8—1. 0 (12 H, m) 

1. 31 (3H, t, J = 7 H z) 
1 . 4 — 1 . 7 (6H, m) 

3. 43 (1H, t, J = 18Hz) 
3. 7 4 (1H, s) 
3. 8 0 (1 H, s) 

3. 6 — 4. 0 (8H, m) 

4. 3 1 (1 H, q, J = 7Hz) 
4. 4 4 (1 H, m) 

4. 87 (1H, dd, J = 10, 4Hz) 
FAB MS (m/z, ffi*t38flD 

6 9 5 ( [M + N a] * , 1 5) 
6 7 3 ( [M + H] + , 1 9) 

IR(KBr) cm-':3 3 9 8, 2958, 287 

2. 1 7 4 3, 1 6 5 5, 1 6 4 7, 1 5 4 1, 1 5 3 

5, 1 4 7 0, 1 4 4 8, 1 3 6 9, 1 2 7 7, 1 2 0 
5, 1 1 6 3, 1 0 9 5, 1 0 3 0, 8 9 9, 5 4 4 
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[4- [N- [ (2S, 3S) - 3-$;l'ifi*iSjt*is 
7 >- 2— jj - L - u vvu— L — p-^y 

/u] - 1 -tv^i/— a] ^fi/y^^^ygfh 

<t^%)ffl (3 9) 

Uttfil 1 3 T*#/c{b^ (214mg, 0 . 216^ 
^-AO £0. 5 NTKKfb^ y *?J*/*-$J — JtffcWL 
(0. 4 8mL, 0. 2 4^y^A) *JBV\ Hlfi« 1 
10 <o (1-5) <b^(ciS^^SLT. «HH{fr&«& 

667^77 Ltftfc (2 0 2mg) 0 
'H NMR (4 0 0MHz, CDC1,) 6 

0. 8—1. 0 (12 H, m) 

1. 3—1. 7 (6H, m) 

2. 8 — 3. 1 (4H, m) 

3. 2 — 3. 5 (4H, m) 

3. 37 (1H, t, J = 2 5H z) 

3. 56 (1H, d, J = lHz) 

3. 62 (1H, d, J = 1 H z) 
20 4 . 5 4 ( 1 H, m) 

4. 8 9 ( 1 H, m) 

5. 0 — 5. 12 (8H, m) 
7. 0 5 (1 H, b r) 

7. 2 — 7. 4 (21 H, m) 

[0127] $mm 1 6 

[4- [N- [ (2S, 3S) -3-*/U#^v'^v' 
7 Is — 2 —3}JVi?s~j\s~\ -L-P^v'/U-L-nxfi/ 

30 (i7) ofythy 

HJS0iJ 1 5 X&tzit&m (195mg, 0. 2 0 3 ^ 

^e/w) frigid* 6 £ H«i2i««*»«a«»w^ h y £^ 

g) o 

"H NMR (4 0 0MHz, D 2 O) 6 

0. 8—1. 0 (12 H, m) 
1 . 4 — 1 . 8 (6 H, m) 

3. 41 (1H, t, J = 1 8H z) 
3. 4 4 (1 H, d, J =2H z) 
40 3 . 57 (1 H, d, J = 2Hz) 

3. 6 — 4. 0 (8H, m) 

4. 4 2 ( 1 H, m) 

4. 88 (1H, dd, J = 10, 4Hz) 
FAB MS (m/z, fB*f3£ft) 
6 8 9 ( [M + Na] + , 4) 
6 6 7 ( [M+H] * , 5) 

IR (KB r) c m* 1 : 3 4 2 7 , 2958, 287 

1, 1 6 3 1, 1 5 4 1, 1 5 3 5, 1 4 6 8, 1 4 4 

8, 1 3 8 7, 1 2 4 6, 1 1 5 5, 1 1 1 5, 1 0 9 
50 7, 899, 544, 463 
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[01 2 S J Mm&i I 7 

[3- [4- [N— [ (2S, 3S) - 3 Y^i/Jd 
/V>tf=L/U#*i/?ls- 2 -#/U#~/U]-L-n>r i/A-] - 
l-lf^v^ A\l - 3 -«y] ^u^V-l, 1 - 

fc&&m (40) 

(17-1) 2- ( t h*i/#/M^/U) :n^vU- 
1 , 1 — \fx&xfrisSt7" h y^l/^)V<D^$L 

(3. 45g, 6. 43U ^vU) Sr&jS^h^tKn 
77> (17mL) 7k?&T 6 0 %7K^^ 

hli^A (514mg, 12. 9 ^ y *jV) -t 

^Bfflfct -:/?vU (0. 95mL, 6. 4 SrJffl 

TV^-^^ATK^fK (5 0mL) Ktt^ntajM'A 
(5 0mLX3) -ettWLfCo *T«S 

(^**^/B»3i^/u= 1/1^1/2) tmmhi, 

T\ «ft»tt*i:UTaifift-&4fc«:#fc (2. 8 0 

g) o 

'H NMR (400MHz, CDCh) 6 
1 . 3 4 (9H, s) 

2. 83 (2H, d t, J=6. 16Hz) 
3.3 1 (2H, t t, J =6. 2 4Hz) 
5. 0 — 5. 1 (8H, m) 
7. 2 — 7. 4 (2 OH, m) 

[0129] (17-2) 2 1 , 

1 -fc* ^tf^^^ggf- h^^V^/W^ 

.LIB (1 7 - 1 ) "Cftfcf ( 2 . 8 0 g , 4 . 3 0 
^ I) ^u) S:9 8%^K (lOmL) 

X+3tiFmmWlsfro ^»«r»0E«*a, MU:10% 

ttfn«»**^hy (5 0mL) SriDA. » 

Km^yU (5 0mLX2) T*fi&ttiL*l 0 fflFK^^S* 

»**iUTaiHft:^4fc4:»fc (2. I2g) 0 
*H NMR (400MHz, CDCh) 6 

2. 9 1 (2H, d t, J = 6. 1 6Hz) 

3. 29 (1H, tt, J = 6: 24Hz) 

4. 9 — 5. 0 (8H, m) 
7. 2 — 7. 3 (20 H, m) 

[0130] (17-3) (2S, 3S) -3- 
[ [ [ (S) -3-^/U-l- [4- (tert-^h* 
v^/Utff^/W) - 1 - fcX^ v?^/l/] ^/l^^A-] 

N- [ (2S, 3S) -xK^;^^^^7y 
-2-^/^=-/^] -L-a^v-V (2. 2 3g, 7. 
3 2^y^/U) , 1 - fcV<9 S'iO&Zl'tfV'tttert-:/ 



(25) ^¥8-3 2 5 2 8 2 
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v 1 /^ (I. uOg, 8. 0 5^v ^-/l") x I — 1: V ^ ^ 
^y/MJ7/-/V (1. 09g, 8. 05^!)^ 
M . N-^/^M!)y (O. 88m L, 8. 00 
^y^^) Wfh7tKn77> (5 OmL) Kjg 
tK^TIc:^ l -^/i— 3 - (3-v^^vw 
T ^y^ufVU) #/M?v?-< ^ K (1. 5 4g, 8. 0 
5^y^e/U) £fe*\cmuistz 0 *<Dl£&<DMMX~2tiF 
IBSE#Lfc8L a»Tf3«FlB«*bfc. »«*r«ffi«* 
U * (1 0 OmL) (1 0 OmL) SrJlI 

10 x.. #«H*»«lUfco *Jf SrftR^A' (5 0mLX 
2 )T?«lfflU 5fc^*«M lO^^SMc 

»»#Lfc<Ot, **^^hy9*T«*Ufc. «tt 

77^- (^an^V^;-^=50/l) T*f9 

(2. 0 2 g) 0 
'H NMR (4 00MHz, CDC1 3 ) 6 

0. 9 1 (3H, d, J = 7 H z) 
20 0. 98 (3H, d, J = 7 H z) 

1. 32 (3H, t, J = 7Hz) 
1 . 4 — 1 . 6 (3H, m) 

1 . 4 7 (9 H, s) 

3. 4 — 3. 7 (8H, m) 

3. 47 (1H, d, J = 2Hz) 

3. 66 (1H, d, J = 2Hz) 

4. 2 — 4. 3 (2H, m) 
4. 9 5 (1 H, m) 

6. 83 (1H, br. d, J =9H z) 
30 [0131] (17-4) (2S, 3S) -3- 

[ [ [ (S) -3-^^/W-l- (1 - \f^y^=-^) 

JhfB (1 7-3) (2 S, 3 S) -3- 

[ [ [ (S) -3-^^/1—1- [ [4- (tert-^h 

^rv^A-ztf— A-) - l - t°-<7y^] ^/^sR=./u] rf 

(2. 02g, 4. 5 8 ^ y ^e/U) £: h y 
(4mL) 0 < Ct?m»IB3 0»a#U 

40 fc 0 *tt*«EEe5fc«, ^^n^M (6 0m 

D by (5 0 

mL) ir^^7KT*Hl»:?5fe#L^ 0 h y * 

LT«JHffc;£*«r»fc (1. 5 1 g) 0 

'H NMR (4 0 0MHz, CDCh) 6 

0.9 1 (3H, d, J=7Hz) 

0. 9 8 (3 H, d, J = 7Hz) 

1. 31 (3H, t, J = 7Hz) 
1. 4 — 1. 7 (3H, m) 

50 2. 8 — 3. 0, 3. 4 — 3. 6 (8 H, m) 
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3. 4 7 (1 H, d, J = 2 H z ) 
3.6 6 (1H, d, J=2Hz) 

4. 2 — 4. 4 (2H, m) 

4. 9 7 (1H, m) 

6. 93 (1H, b r. d, J=9Hz) 
[01321 (17-5) [3- [4- [N — [ (2 

5. 3 S) - 3 - x h i/7 V- 2 - 
^yl/tfnyU] -L-n^->/H - 1 -^7V^] - 

3-^^y] ^n^y-i, i-tf^/^^^v^h^ 

(1 7 - 2 ) X'&ti 2 -#yU#=* v'^yW- i , l - tr 
^^7^yirF7^^ (5 9 5mg, 1. 0 0 5: 
U^eA-) ^rHOSu (1 1 5mg, 1. OOU^) 
g^aL^ (2mL) Mfgft? £ -tf, Tk^TDCC (2 0 6 
mg, 1. 0 0^11^) (Dmm^Sl' (lmL) 

(2S, 3S) -3- [ [ [ (S) -3-^^yU-l- 
(l - t^^v^/u) #yw-<^>r 
yl"] 2 -^y^^&^^VP (431mg, 

1 . 00U (omk^^ ( 1 mL) »jR«r*» 

fc Q tFftliL^^dXI-Urea, N, N* -^>^»^=¥ 

i 0%*^ mamm^m-r 
h y ««ift«*^tt*»£»a. *s*aaw- 

y-^=50/i) tiStt, afer^E-yu^r^^b 

T««<frfr**r»fc (1 64mg) 0 

'H NMR (4 0 0MHz, CDC1,) 6 

0. 9 1 (3H, d, J = 7 H z) 

0. 9 7 (3H, d, J = 7Hz) 

1. 32 (3H, t, J = 7 H z) 

1. 4—1. 7 (3H, m) 

2. 7 — 2. 9 (2H, m) 

3. 1—3. 6 (8H, m) 

3. 46 (1H, d, J = 2Hz) 
3.6 6 (1H, d, J = 2Hz) 

3. 69 (1H, t t, J = 6, 24Hz) 

4. 2 — 4. 3 (2 H, m) 
4. 8 7 (1 H, m) 

4. 9 — 5. 1 (8H, m) 

6. 7 9 (1H, b r. d, J=9Hz) 

7. 2 — 7. 4 (20 H, m) 

[0133] num 1 8 

[3- [4- [N- [ (2S, 3S) -3-^yU^^v- 

yj-*i*'7>-2-X/U7$=L;U'\ -L-n-fvvu] - 1 - 
tf^v^/V] -3-^^y] 1 - If* 

(4 1) 



(26) W8-3 2 5 2 8 2 
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mfa&l 17© (17-5) T-nfcik^ty} ( 1 6 4 m g , 
0. 1 7 8^!i^/W) tO. 5Nfcmfc*V <}J*/^# 
y—^miO. 3 9mL, 0. 195-;y^) 

^\ hj6#ii<z> (i-5) kmm\z.fcfcRx*&imi,x, 

&&T*J\<>7T*t VXmMfc&Vo&'&ti (150m 

g) o 

l H NMR (4 0 0MHz, CDCh) 5 
0.9 3 (3H, d, J = 7Hz) 
0. 9 6 (3H, d, J = 7 H z) 
10 1. 5—1. 8 (3 H, m) 

2. 80 (2H, d t, J=6, 16Hz) 

3. 2 — 3. 5 (6H, m) 
3. 5 — 3. 6 (4H, m) 

3. 67 (1H, tt, J = 6, 24Hz) 

4. 9 — 5. 1 (9H, m) 
7. 2 — 7. 4 (20, m) 

7. 6 9 ( 1 H, b r ) 

[0134] mmm 1 9 

[3- [4- [N — [ (2S, 3S) - 3 
20 ^^rv'yV- 2 -^yU/tf^yl/) -L-a-Yvvkl - 1 - 
tf^v^yK] ^a^v- 1 , 1 - tf ^ 

vc&mm (is) ©hy^hy^ifi 

HJSCT 1 8 TW:ft^«l(l 5 0 m g , 0 . 169^^ 

/>) «rnifi« e t mm^mm^mmwRx^-r h y 

ffcLT. ««fk-&**efe»*tLTSfc (9 7. Om 

g) o 

l H NMR (4 00MHz, D 2 O) 8 
0. 94 (6H, d, J = 6Hz) 
30 1. 5—1. 8 (3 H, m) 

2. 68 (1H, t t, J=6, 24Hz) 

2. 8 — 3. 0 (2H, m) 

3.4 5 (1H, d, J = 2Hz) 

3.5 9 (1H, d, J = 2Hz) 

3. 5 — 3. 9 (8H, m) 

4. 8 9 (1 H, m) 

IR (KBr) cm-':3 4 1 5, 3275, 295 

8, 2 8 7 2, 1 6 2 8, 1 4 7 0, 1 4 4 3, 1 2 8 
7, 1 2 8 2, 1 2 4 6, 1 1 6 9, 1 0 8 6, 1 0 1 

40 6,897,766,53 0,467 
[0135] MMM 2 0 

[4- [ (2S, 3S) -3- [ (S) -3-^^yl— 

1- (3 — * ?-/Uy?-/Uj}/U/<^4 Sis) T'f/^/W^ 
-f/v] t^'>7 V- 2 — ^/usj?=iyu] ^^v'fcf^y v* 

ffc^4fc« (4 2) " 

(2S, 3S) -3- [ (S) -3-^^yl— 1- (3 

2- ^>7^/^>t (19 0mg, 0. 6 0 5 ^ 
50 y^eyix) , (4 -fc Kn*^fcV$y vV) ^^-uvif^ 
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/^^/^yif ^7^^^ (3 5 0mg, 0. 5 5 0^ 

y^e/U) , 4-^^^/1^7-5:7 If 4. 7mg, 

0 . 1 2 0 ^ y ^e/U) (125mg, 0. 60 

s^y-e/u) n*g#i3<£> 0-7) tmm\z.& 

<k&m%mc (4 5 7mg) o 

NMR (400MHz, CDC1.) 6 
9—1 . 0 (12H, m) 

39 (2H, q, J=7Hz) 
5 — 1. 9 (6H, m) 
9 — 3. 0 (2H, m) 
1—3. 3 (4H, m) 

40 (1H, t , J=24Hz) 
45 (1 H, d, J=2Hz) 

J = 2 H z) 



'H 
0. 
1 . 
1 . 
2. 
3. 
3. 
3. 
3. 
4. 
4. 
5. 
6. 



7 8 (1H, d, 
3 8 (1H, m) 
7 8 (1 H, m) 
0 — 5. 1 (8H, m) 
0 2 (1 H, b r) 
9 1 (1H, b r 



6. 9 1 (1H, b r. d, J =8Hz) 

7. 2 — 7. 4 (20H, m) 
10 13 6] 2 1 

[4- [ (2S, 3S) -3- [ (S) -3-/^A— 
1 - (3-7 tJ-tV-f^f-Asii /V) 7^/U%/Us<^ 

/] wy^/^^^y^t h y 5>a 
(6) ©^thy?^* 

Hlfi« 2 0 T*#fc{b£^ ( 4 5 7 m g , 0. 4 9 0 ^ y 

(2 7 5mg) 0 
! H NMR (400MHz, D 2 O) 6 
0. 8 — 1. 0 (12 H, m) 



i . 
2. 
3. 
3. 
3. 
3. 
3. 
4. 
5. 



cJ — I . 
1—2. 
1—3. 



339 8, 3304, 308 
1745, 1653, 155 
1350, 1282, 119 
987, 897, 540 



(27) ffl?8-32 5 2 8 2 
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(6H, m) 
(4H, m) 
(2H, m) 
41 (1H, t, J = 1 7 H z) 
6 — 4. 0 (4H, m) 
8 2 (1 H, b r . s) 
8 7 (1 H, b r . s) 
3 2 (1 H, m) 
19 (1 H, m) 
10 I R (KB r) c m" 1 

8, 2958, 2872, 
1, 147 0, 1387, 
8, 1095, 1028, 

[0137] mmm 2 2 

4^6 — 7 &ffi<D I CR^»?^^e>fflaSaS:«lBtt^« 

¥ft\zmm\^tc 0 -ttCD-n-frtiK) lmL<£>it^*£(modif 
ied BGJb^-T^ 5%*«ffcl>v'fl&JlJfiL»S:'&«-) 
20 *T*2 4B#F^flfti$# (5%C0 2 . 3 7*0) £rfr#o 

&-g-tp_hgE*g#*K 0 . 5mL{:A^ ifW/^/^y 
(PTH) 3 X 1 0" 7 M#fiET7 2ll#H]i8*Ufc 0 * 

nyhn-^Uo »*»T«L 7 2"iUB(OBi:»« 
i^^i^Bi^tt^^^^^Aft^oJ;^* (6NM 

^Wv^y/v^yy (ocpc) jfc&jsvvrjffl^b 

*:« *1\ #4^> (%) «rjca;icaeoT*«> 

30 yt 0 

[0 13 8] 
1*1] 



i&^^fcjSMSSnSiCaS 



[0 13 9] WOMk&l 
(%) ^^«oT^i6fc 0 



«*fiK*tcaSliSn&C ag+#*<3C aft 

-RiKjQffiljfi [0 14 0] 

* 1*2] 



-XI o 0 



(X) =(1 

P TH#^^OiBE^-a>hD-W)jffl8l^ 

[0141] ^±<^^m^TIB^ 1 Sci-^lh, ★ im 1 1 

[0 14 2] * 

*1* 



-) X 1 o 0 



1 0" 7 M 



1 O^M 



1 0' 5 M 



1 0 H M 



(1) W-j-hV VJ*M. 28 20 77 120 

(2) <7)i/th!J!?Afi 2 6 5 6 1 0 9 



(28) 



<&m¥-8- 3 2 5 2 8 2 



bo 










*3 u 


o V 


O J* 






D \J 




(l 2) © hy 7 a j©; 




5 4 


8 5 


(is) ?>hy^-hy 


5 7 


7 7 


9 1 


(16) (Di/ThD *?J±& 


4 2 


6 0 


7 3 


d7) ©hythy OAjg 


3 8 


5 3 


7 9 


(is) ^hythu *"-Ma 


2 8 


5 1 


7 2 



[0143] HJS^ 2 3 

(23-D ?y hfffaay yy-AM^s 

^^^4^-1:^0^0 fi^^T^SJm, 5g^t 
9 £9, 9{§ffl;C90. 2 5M7^ n — *m&]]Ux.X&^ 
^t>TX (xK^ — Mr7py^^t-ff- ) Lfc 0 
tf^v^— h£8 OOXgtl 0#M»^SMiLT#*: 
_h?9£\ $f>l:i 2 000X g T20^«L^iL 

ADxT^^i^-fXL*:^ 1 2 0 00Xgt20^ 

t bfc 0 ^<D#iU£o . 33%mj hyx-ioo^ 

(2 3-2) # X^>^L 
3 4 OmMgfgghh 6 OmMgfgL 4 mMEDT A 



* 5) 0. 2 5mLl:, yyy-A^lO. lmL, 
10 ik&mmms n L^ocfc^STKO. 5 4 5mLSrMxt 

3 Ott 1 / W y^a^- h Lfc^ N SStt 

T 5 0 /i M^J y/^rv'-L-7x ^/U7 7 

L - 7;^^ y- 4 - ^ f "7 il A- 7 - 7 ^ K (Z-P 
he-Arg-MCA) *g$EO. 1 m L ^PX.TKfS^^*6 Lfc 0 

3 OtT*2 O^RBRlSSiirfciS* lOOmM^/^n^ 
SKtby 3 OmMft^^- h y ^A*3i;t^7 OmM 

BtKi^triStt < p H : 4 . 3) lmL*iDx.TSl6* 
#Jh Lfc 0 *»««<OS*aSSSriaje»* 3 8 0 n rru 
SMfi4 6 0 n mt*L/: 5 jfe*3, Z-Phe-Arg-MCA 

20 »i N y y y-^si^ti^^f/i/^B^.toT^ 

-0 7 4 [*tffll3t3&\ FEBS Lett. 280, 307-310(1991) 



[0 14 4] 3»*S:T1BK2*tc:*i- 0 

[0 14 5] 

[3c2] 



gS2|£ 



^T^v^LlfiSF I C« (M) 



(i 2) <o*j-r h y 

(15) (DhV-ThD *}J*m 

(i 6) (D^thy *?j*m. 
d7) ^hythy 

(18) (DhV-Tbl) 



2 . 4X10" 4 

1 . 5 X 1 0" 7 

2. 5 X 1 0" 8 

5. 4X1 0" 10 

1 . 9 X 1 0" 9 



[0146] n*£#j 24 mw.<ommm e mm<D<t&m * 2 mmzt>i± 0 % 

SttKR 40 0gPfi4 (100mg/kg) bfc^fi«ft»JfPffl 

1 5 0-2 0 0mg(O!>>{^^-$7 ^ hMSf^ •% «***bft^ofc 0 
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(54) BISPHOSPHONIC ACID DERIVATIVE 

(57) Abstract: 

PURPOSE: To obtain a bisphosphonic acid derivative, 
having a partial structure of epoxysuccinic acid and 
capable of manifesting inhibiting activities against cysteine 
proteases and providing a therapeutic agent for 
osteopathy and a medicine for treatment, prevention, etc., 
of diseases in which abnormal sthenia of cathepsins L 
and B participate. 

CONSTITUTION: The new bisphosphonic acid derivative 
of formula I {R 1 is H, an alkyl or an aralkyl; X 1 is O or NR 6 
(R 6 is the same species as that of R 1 ) or a bivalent 
heterocyclic ring residue; A 1 is a single bond, an amino 
acid residue or a dipeptide residue having the right side 
as the N-terminal; A 2 is a single bond, an amino acid 
residue or a dipeptide residue having the left side as the 
N-terminal; L is a bivalent connecting group; R 2 to R 5 are 
each is the same species as that of R 1 ), etc., having a 
partial structure of epoxysuccinic acid and capable of 
manifesting inhibiting activities against cysteine proteases 
and useful as a therapeutic agent for osteopathy and a 
therapeutic, a preventing agents, etc., for diseases in 
which abnormal sthenia of cathepsins L and B participate. 
The compound is obtained by reacting an epoxysuccinic 
acid derivative of formula II with a biphosphonic acid 
derivative of formula III in the presence of a condensing 
agent. 
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